Automated sequence-specific NMR assignment of homologous proteins using the program GARANT.
The program GARANT (General Algorithm for Resonance AssignmeNT) for automated sequence-specific NMR assignment of proteins is based on the mapping of peaks predicted from the amino acid sequence onto the peaks observed in multidimensional spectra [C. Bartels, P. Güntert, M. Billeter and K. Wüthrich (1996) J. Comput. Chem., manuscript submitted for publication]. In this paper we demonstrate the potential of GARANT for the assignment of homologous proteins when either the three-dimensional structure or the chemical shifts of the parent protein are known. In these applications, GARANT utilizes supplementary information either in the form of interatomic distances derived from the three-dimensional structure, in order to add nuclear Overhauser effects reflecting the tertiary structure to the list of expected peaks, or in the form of the chemical shifts of the parent protein, in order to obtain a better estimate of the positions of the expected peaks. The procedure is illustrated with three different proteins: (i) a mutant form of Tendamistat (74 residues), using homonuclear 2D (1)H NMR spectra and either the three-dimensional structure or the chemical shifts of the wild-type protein; (ii) the mutant Antp(C39S, W56S) homeodomain (68 residues), using homonuclear 2D (1)H NMR spectra and the three-dimensional structure of the Antp(C39S) homeodomain; and (iii) free cyclophilin A (165 residues), using heteronuclear 3D NMR spectra and the three-dimensional structure of a cyclophilin A-cyclosporin A complex. In these three systems nearly complete assignment of the polypeptide backbone resonances and assignment of over 80% of the amino acid side-chain resonances was obtained without manual intervention.